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ୈ1ষ ͸͡Ίʹ
1.1 ຊڀݚͷഎܠ
ۙ೥ɼۀا΍ళฮɼެަڞ௨ؔػ౳ʹଟ਺ͷࢹ؂Χϝϥ͕ઃஔ͞Ε
͍ͯΔɽҰൠՈఉʹ͓͍ͯ΋๷൜ҙࣝͷߴ·ΓʹΑͬͯɼࢹ؂Χϝϥ
ݟ͸ɼਓखෆ଍΍ಇ͖ํͷ͍ͯͭʹޙࠓʹΊ͍ͯΔɽ͞Β࢝͠ٴී͕
௚͠ʹΑͬͯίϯϏχΤϯεετΞΛॳΊͱ͢Δແਓళฮͷಋೖ͕ݕ
౼͞Ε͓ͯΓɼࢹ؂ޙࠓΧϝϥ͸·͢·͢૿Ճ͢Δ΋ͷͱ͑ߟΒΕΔɽ
ैདྷɼࢹ؂ΧϝϥʹΑΔҟৗݕ஌͸ܯඋһʹΑͬͯ͢ࢹ؂Δํ๏͕
ҰൠతͰ͋ͬͨɽ͔͠͠ɼҰൠՈఉ͸΋ͪΖΜɼਓखෆ଍΍ਓ݅අߴಅ
ʹۤ͠Ήۀا΍ళฮɼެަڞ௨ؔػ౳ʹͱͬͯ΋͜ͷख๏͸ࠔ೉Ͱ͋
Δɽ͜Εʹ൐͍ɼࣗಈతͳࢹ؂γεςϜͷ͕ڀݚਐΜͰ͍Δɽ
͔͠͠ɼۙ೥ͷߴը࣭ͳΧϝϥΛଟ਺ॲཧ͢Δʹ͸ॲཧʹ͔͔Δܭ
ඞཁͰ͕ࢿେ͖͍ͨΊɼ͜ΕΒͷख๏ͷಋೖʹ͸૬౰ͷઃඋ౤͕ྔࢉ
͋Δɽ
଎ͳಈըղੳʹ͍ͭͯ͸ɼਫ਼౓໘ʹ͓͍ͯ՝୊͕͋Δ΋ͷͷɼѹߴ
ॖಈըʹ͓͚Δූ߸ԽύϥϝʔλΛ༻͍ͯಈମΛݕग़͢Δख๏͕ఏҊ
͞Ε͍ͯΔɽ
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1.2 ຊڀݚͷ໨త
1.2.1 ಈମྖҬݕग़ख๏ͱͦͷϊΠζআڈख๏ͷཱ֬
ຊڀݚͰ͸ɼ·ͣූ߸ԽύϥϝʔλͷΈΛ༻͍ͨಈମྖҬݕग़ख๏
ͱͦͷϊΠζআڈख๏Λཱ֬͢Δɽූ߸ԽύϥϝʔλΛ༻͍ͨಈମ
ྖҬͷݕग़ख๏͸͍͔ͭ͘ఏҊ͞Ε͍ͯΔɽ͔͠͠ɼޫܬ౮ͷϑϦο
Χʔ౳ʹΑΔً౓ͷมԽʹΑͬͯɼഎྖܠҬʹ͓͍ͯ΋ಈମྖҬͱಉ
༷ͷූ߸Խύϥϝʔλͷಛ௃͕දΕͯ͠·͍ɼͯͬޡಈମྖҬͱݕग़
ͯ͠͠·͏͜ͱ͕͋Δɽͦ͜Ͱɼූ߸ԽύϥϝʔλͷΈΛ༻͍ͨಈମ
ྖҬݕग़ख๏Λ૊Έ߹ΘͤͨಈମྖҬͷݕग़ख๏ͱۭؒ࣌৘ใΛར༻
ͨͦ͠ͷϊΠζআڈख๏ΛఏҊ͢Δɽ
1.2.2 ಈ࡞ͷࡧݕۭؒ࣌γεςϜ
ූ߸ԽύϥϝʔλͷΈΛ༻͍ͨख๏ʹ͓͍ͯಈ࡞ͷࡧݕۭؒ࣌͸ະ
ޙڈ৘ใΛར༻ͨ͠ϊΠζআۭؒ࣌Ͱ͸ڀݚΕ͍ͯͳ͍ɽຊ͞ݱ࣮ͩ
ͷಈମྖҬΛ༻͍Δ͜ͱʹΑۭͬͯؒ࣌తͳಈ࡞ͷࡧݕγεςϜΛఏ
Ҋ͢Δɽ
1.3 ఏҊख๏ͷಛ৭
ຊ࿦จͷఏҊख๏͸ɼූ߸Խύϥϝʔλͷར༻ͱۭؒ࣌৘ใͷར༻
ͷ 2఺͕ಛ৭Ͱ͋Δɽ
1.3.1 ූ߸Խύϥϝʔλͷར༻
H.264͸ಈըѹॖ֨نͰ͋ΓɼεϚʔτϑΥϯ΍σδλϧΧϝϥ౳Ͱ
ͷࡱӨ࣌ʹ༻͍ΒΕ͍ͯΔଞɼϫϯηά์ૹ΍ಈըڞ༗αʔϏεͳ
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ͲͰ΋༻͍ΒΕ͓ͯΓɼ͍ͯ͠ٴී͘޿Δѹॖ֨نͰ͋ΔɽH.264Ͱ͸
༷ʑͳٕज़ʹΑͬͯѹॖޮ཰ΛߴΊ͍ͯΔ͕ɼѹॖ࢖ʹ࣌༻ͨ͠ූ߸Խ
ʹؔ͢Δύϥϝʔλ΋ಉهʹ࣌࿥͞Ε͓ͯΓɼූ߸Խύϥϝʔλͱݺ
͹ΕΔɽH.264Ͱ͸୯Ұͷը૾ѹॖٕज़͚ͩͰͳ͘ɼؒ࣌తʹલޙͷը
૾Λར༻͢ΔϑϨʔϜؒ༧ଌͷٕज़Λ༻͍͍ͯΔɽಈըͷੑ্࣭ɼ࣌
ؒతʹલޙͷը૾͸Α͍ͯ͘ࣅΔͨΊɼͦΕΒͷࠩ෼ը૾ͷΈΛූ߸
Խ͢Δ͜ͱͰѹॖޮ཰ΛߴΊ͍ͯΔɽ͕ͨͬͯ͠ɼϑϨʔϜؒ༧ଌʹ
ؔ͢Δූ߸Խύϥϝʔλʹ͸ಈըͷ෺ମͷҠಈ౳ͷؒ࣌มԽʹىҼ͢
Δ͕޲܏දΕΔɽ·ͨɼѹॖ͞Εͨಈը͔Β৭৘ใΛಘΔʹ͸Ұ౓ѹ
ॖಈըΛ෮߸͠ͳ͚Ε͹ͳΒͳ͍͕ɼූ߸Խύϥϝʔλʹ͍ͭͯ͸ѹ
ॖಈըσʔλ͔Β௚઀औಘ͢Δ͜ͱ͕Ͱ͖Δɽ͕ͨͬͯ͠ɼූ߸Խύ
ϥϝʔλͷΈΛ༻͍ͯಈըղੳΛ͑ߦ͹ɼ෮߸Խͷ෼͚ͩྔࢉܭΛ࡟
Ͱಈըͷಛ௃ྔΛಘΔ͜ͱ͕Ͱ͖Δɽ্ͨ͠ݮ
1.3.2 ༺৘ใͷརۭؒ࣌
ը૾ͱҟͳΓɼಈըʹ͸ؒ࣌ͷ֓೦͕͋ΔͨΊۭؒ࣌తͳॲཧ͕Մ
ೳͱͳΔɽຊڀݚͰ͸ɼಈମྖҬͷݕग़ɼϊΠζআڈɼಈ࡞ͷࡧݕͷ
͍ͣΕʹରͯ͠΋୯ҰͷϑϨʔϜͷΈʹΑΔۭؒతͳղੳͰ͸ͳ͘ɼ
ΛਤΔɽ্޲৘ใΛར༻͢Δ͜ͱʹΑΓਫ਼౓ͷۭؒ࣌
1.4 ຊ࿦จͷߏ੒
ຊ࿦จͷߏ੒ʹ͍ͭͯड़΂Δɽ2ষͰ͸৭৘ใΛ༻͍ͨҰൠతͳಈ
ըղੳͷख๏ͱɼූ߸ԽύϥϝʔλΛ༻͍ͨಈըղੳͷख๏ʹ͍ͭͯ
৮ΕΔɽ3ষͰ͸ɼຊڀݚͷఏҊख๏Ͱ͋Δɼූ߸ԽύϥϝʔλʹΑΔ
ಈମྖҬݕग़ɼϊΠζআڈɼۭؒ࣌తͳಈࡧݕ࡞ͷ֓ཁΛ঺հ͢Δɽ4
5
ষͰ͸ఏҊख๏ʹΑΔಈ࡞ͷݧ࣮ࡧݕͱͦͷ݁Ռʹ͍ͭͯड़΂Δɽ5
ষͰޙࠓͷ՝୊౳ʹ͍ͭͯ·ͱΊΔɽ
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ୈ2ষ ؔ࿈ڀݚ
2.1 ً౓৘ใΛ༻͍ͨڀݚ
จݙ [2]ʹ͓͍ͯา͘ɼखΛৼΔͱ͍ͬͨಈ࡞ΛؚΉ୹ؒ࣌ͷϏσΦΫ
ϦοϓΛࡧݕΩʔͱͨ͠ख๏ΛఏҊ͍ͯ͠Δɽࣗવͮ͘جʹޠݴΩʔ
ϫʔυͰ͸ಈ࡞ͷදݶʹݱք͕͋Δ͕ɼϏσΦΫϦοϓΛ௚઀༻͍Ε
͹ͲͷΑ͏ͳಈ࡞ʹ΋ॊೈʹରԠͯ͠ݴ༿Ͱද͢खؒΛඞཁͱͤͣɼ
දݱΛ͢Δ͜ͱ͕ՄೳͰ͋ΔͨΊɼ͍͔ࡉಈ࡞ͷࡧݕΛ͜͏ߦͱ͕Մ
ೳͱͳΔɽ͜ͷڀݚͰ͸ً౓ͳΒͼʹ৭৘ใΛ͍ͯͮجɼ޲ํۭؒ࣌
ʢ੩ࢭɼࠨӈํ޲ɼϑϦοΧʔ౳ʣͷΤωϧΪʔΛըૉ͝ͱʹ͢ࢉܭΔɽ
ΊΔ͜ٻ౓Λࣅର৅ಈըͰͷ͜ΕΒͷΤωϧΪʔͷྨࡧݕΩʔͱࡧݕ
ͱʹΑͬͯಈ࡞ͷࡧݕΛ࣮͢ݱΔɽ͜ͷจݙͰ͸ϑϨʔϜαΠζ͕ 50
ʷ 25ͰϑϨʔϜϨʔτ͕ 10fpsͷࡧݕΩʔಈըΛ༻͍ͯɼը໘αΠζ
144ʷ 180ͰϑϨʔϜϨʔτ͕ 10fpsͷࡧݕର৅ಈը͔ΒϦΞϧλΠϜͳ
ಈ࡞ͷࡧݕΛ࣮͍ͯ͠ݱΔɽ
2.2 ූ߸ԽύϥϝʔλΛར༻ͨ͠ڀݚ
2.2.1 ਓ෺௥੻ʹؔ͢Δڀݚ
ූ߸ԽύϥϝʔλΛ༻͍ͨڀݚͰ͸Ҡಈ෺ମͷ௥੻ʹؔ͢Δ͕ڀݚ
ଟ਺ߦΘΕ͍ͯΔɽූ߸Խύϥϝʔλͷ͏ͪಈମͷݕग़ʹ͸ಈ͖ϕΫ
τϧ৘ใ͕Α͘༻͍ΒΕ͍ͯΔ [5][10][11][12][13]ɽMPEG-4ʹ͓͚Δಈ͖
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ϕΫτϧ͔ΒٻΊΒΕΔಛ௃ը૾Λಋೖ͢Δ͜ͱͰɼҠಈ෺ମͷఀࢭ
΍ަࠩʹରԠͨ͠Ҡಈ෺ମͷྖҬݕग़ͱ௥੻ख๏͕͋Δ [10]ɽ·ͨɼූ
߸Խ୯ҐͰ͋ΔϚΫϩϒϩοΫ͸௨ৗ 16ʷ 16ըૉͰ͋Δ͕ɼMPEG-2Ͱ
͸͜ΕʹՃ͑ͯ 16ʷ 8ըૉ΍ɼH.264Ͱ͸͞Βʹ 8ʷ 16΍ 8ʷ 8ΛՃ͑ͨ 4
छྨͷϚΫϩϒϩοΫαΠζ͕༻ҙ͞Ε͍ͯΔɽಈମྖҬͰ͸͜ΕΒ
ͷখ͍͞ϚΫϩϒϩοΫαΠζ͕બ୒͞Ε΍͍͢͜ͱΛಈମྖҬͷݕ
ग़ʹར༻ͨ͠ख๏͕͋Δ [11]ɽ
ਤ 2.1: 16ʷ 8ըૉͷϚΫϩϒϩοΫൃੜྫ [11]
ૉૣ͍ಈ͖ͳͲͷྖҬͰ͸ϚΫϩϒϩοΫλΠϓ͕ΠϯτϥʢϑϨʔ
Ϝ಺༧ଌූ߸ԽʣʹͳΔ͜ͱ͕ଟ͘ɼ͜ΕΛಈମྖҬͷݕग़ʹ༻͍Δ
͜ͱ͕Ͱ͖ΔɽH.264ωοτϫʔΫΧϝϥΛ༻͍ͨਓ෺ي੻݁Ռʹͮج
͘ɼ൓ࣙॻ֬཰ϞσϧʹΑΔҟৗߦಈݕ஌ͷڀݚ [12]Ͱ͸ɼΠϯτϥ
ͷϚΫϩϒϩοΫͱಈ͖ϕΫτϧͷେ͖͕͞Ұఆ஋Λ௒͑ͨϚΫϩϒ
ϩοΫΛجʹਓ෺ྖҬͷݕग़Λ͍ͯͬߦΔɽ
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2.2.2 3Dॏ৺ۂઢΛ༻͍ͨಈ࡞ͷࡧݕ
จݙ [5]Ͱ͸ࡧݕΩʔͱࡧݕର৅ͷಈըΛͱ΋ʹH.264ѹॖಈըͱ͠
ͨѹॖಈըྖҬͰͷಈࡧݕ࡞Ͱ͋Δɽѹॖಈըσʔλʹ͓͍ͯϑϨʔ
Ϝ͝ͱʹಈମྖҬͷॏ৺ΛٻΊɼͦΕΒΛෳ਺ͷϑϨʔϜͰͭͳ͗߹
Θͤͨॏ৺ۂઢಉ࢜ͷϚονϯάΛ͜͏ߦͱͰಈ࡞ͷࡧݕΛ͏ߦɽ͜
ͷख๏Ͱ͸ɼ16ʷ 8ɼ8ʷ 16ɼ8ʷ 8ըૉͷαΠζͰ͋ΔϚΫϩϒϩοΫ
Ͱɼಈ͖ϕΫτϧ͕Ұఆ஋Ҏ্ͷϚΫϩϒϩοΫΛಈମྖҬͱ͍ͯ͠
Δɽ͔͠͠ɼखΛৼΔಈ࡞ͱखΛୟ͘ಈݕ͍͓ͯʹ࡞ग़ͷݱ࠶཰ɾద
߹཰͕௿Լ۠͠ผͮ͠Β͍ͱ͍͏՝୊͕͋ΔɽखΛୟ͘ಈ࣌ࡧݕ࡞ͷ
૬ޓ૬ؔؔ਺Λਤ ݙɽจࣔ͢ʹ2.2 [5]ʹ͓͍ͯ͸ᮢ஋Λઃ͚ɼ૬ޓ૬ؔ
ؔ਺͕ͦͷᮢ஋ΛԼճΔࡍʹͦͷ۠ؒΛಈൃ࡞ੜϑϨʔϜͱ൑ఆ͢
Δɽ͔͠͠ɼ͜ͷྫͰ͸ࡧݕର৅ಈըͷ 1226 ≤ i ≤ 1404ͱ 2226 ≤ i ≤ 2404
ͷ۠ؒͰखΛୟ͘ಈߦ͕࡞ΘΕ͍ͯΔ͕ɼͦͷ۠ؒʹ͓͍ͯ૬ޓ૬ؔ
ؔ਺͕௿Լ͍ͯ͠ͳ͍͜ͱ͕Θ͔Δɽ
ਤ 2.2: खΛୟ͘ಈ࣌ࡧݕ࡞ͷ૬ޓ૬ؔؔ਺ [5]
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ୈ3ষ ఏҊख๏
3.1 ग़ʹ༻͍ͨ3DݕMBTύλʔϯΛಈମۭؒ࣌
ॏ৺ۂઢʹΑΔϚονϯά
3.1.1 ग़ݕMBTύλʔϯʹΑΔಈମྖҬͷۭؒ࣌
MPEG-2΍H.264౳ͷಈըѹॖ֨نʹ͓͍ͯ͸ɼಈըΛѹॖ͢Δࡍʹ
ϑϨʔϜؒ༧ଌͷٕज़Λ༻͍͓ͯΓɼըૉͷմͰ͋ΔϚΫϩϒϩοΫ
͝ͱʹͲͷϑϨʔϜ͔Β༧ଌΛܾ͕͔͏ߦఆ͞ΕΔɽબ୒͞Εͨ༧ଌ
࿥͞هѹॖಈըσʔλʹϚΫϩϒϩοΫλΠϓʢMBTʣͱ͕ͯࣜ͠ํ
Ε͍ͯΔɽMPEG-2Ͱ͸ϑϨʔϜ͝ͱʹಈମྖҬͰൃੜ͠΍͍͢MBT
͕͋Γɼ͜ͷύλʔϯΛۭؒ࣌MBTύλʔϯͱݺͿ [7]ɽۭؒ࣌MBTύ
λʔϯͰ͸ਤ 3.1ͷΑ͏ͳϑϨʔϜλΠϓ͕B, B, PͱͳΔ 3ϑϨʔϜͰ
ͷϚΫϩϒϩοΫλΠϓΛ༻͍ΔɽඇಈମྖҬͷBϐΫνϟͰ͸ແ஍ͷ
എܠͰ͋ͬͨΓനඈͼ΍ͭࠇͿΕ͕ൃੜ͍ͯ͠ΔΑ͏ͳ୯७ͳྖҬͷ
৔߹͸ओʹ޲ํٯ༧ଌ͕த৺ͱͳΓɼ෩ܠͷΑ͏ͳෳࡶͳྖҬͷ৔߹
ʹ͸૒ํ޲༧ଌ͕த৺ͱͳΔɽҰํͰɼඇಈମྖҬͷPϐΫνϟͰ͸ॱ
༧ଌූ߸Խ͕த৺Ͱ͋ΔɽಈମྖҬʹ͓͍ͯ͸޲ํ 2ຕ࿈ଓ͢ΔBϐ
ΫνϟͷઌͷBϐΫνϟͰ͸ॱํ޲༧ଌɼޙͷBϐΫνϟͰ͸޲ํٯ༧
ଌɼPϐΫνϟͰ͸ϑϨʔϜ಺ූ߸ԽͱͳΔ͕͋޲܏Δɽ͕ͨͬͯ͠ϐ
ΫνϟλΠϓ͕BBPͱ͍͏ฒͼͷ 3ຕͷϑϨʔϜʹ͓͍ͯɼʮॱํ޲༧
ଌˠ޲ํٯ༧ଌˠϑϨʔϜ಺༧ଌʯͱ͍͏ύλʔϯΛ͍ͯࣔ͠ΔϚΫ
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ϩϒϩοΫΛݕग़͢Δ͜ͱʹΑͬͯɼಈମͷྖҬͷݕग़͕ՄೳͱͳΔɽ
ਤ 3.1: MBTύλʔϯۭؒ࣌
3.1.2 ը࣭Խߴಈըͷ༺࢖
ਤ 3.2ʹखΛৼΔಈ࡞ΛࡱӨͨ͠H.264ѹॖಈըͰͷۭؒ࣌MBTύλʔ
ϯͷݕग़ྫΛࣔ͢ɽ੺͘ΦʔόʔϨΠ͞Ε͍ͯΔ෦෼͕ۭؒ࣌MBTύ
λʔϯ͕ൃੜͨ͠ϚΫϩϒϩοΫͰ͋Δɽਤͷࠨ͸௿ղ૾౓ʢ160ʷ 120ʣ
ͷ৔߹ɼӈ͸ߴղ૾౓ʢ1440ʷ 1080ʣͷ৔߹Ͱ͋ΔɽH.264ಈըʹ͓͍ͯ
΋ɼखΛৼΔಈ࡞ͷ࿹ͷ෦෼౳ͷಈମྖҬʹۭؒ࣌MBTύλʔϯ͕ൃ
ੜ͍ͯ͠Δ͜ͱ͕Θ͔Δɽ௿ղ૾౓ͷྫʹ͓͍ͯ͸ย࿹ʹۭؒ࣌MBT
ύλʔϯ͕ൃੜ͓ͯ͠Βͣɼ௿ղ૾౓Ͱ͸ۭؒ࣌MBTύλʔϯ͕ൃੜ
ͮ͠Β͘ɼߴղ૾౓Ͱͷݕग़͕ద͍ͯ͠Δͱ͑ݴΔɽ
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ਤ 3.2: ʣ࡞ग़ྫʢखΛৼΔಈݕMBTύλʔϯۭؒ࣌
3.1.3 ॏ৺ۂઢʹΑΔϚονϯά
ຊڀݚͰ͸࿦จ [5]ͱಉ༷ʹಈମྖҬͷॏ৺ۂઢʢਤ 3.3ʣΛٻΊɼݕ
ࡧݕΛ࡞ର৅ಈըͰϚονϯά͢Δ͜ͱʹΑͬͯಈࡧݕΩʔಈըͱࡧ
͢Δɽ
ਤ 3.3: ॏ৺ۂઢͷྫʢखΛৼΔಈ࡞ʣ
ॏ৺ྻܥ࣌ର৅ಈըͷࡧݕඪσʔλͱ࠲ॏ৺ྻܥ࣌Ωʔಈըͷࡧݕ
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ΊΔɽॏ৺ؒٻ཭ͷ࿨ΛڑͰ۠ؒ͝ͱʹ྆σʔλؒͷ࢜ඪσʔλಉ࠲
Δ͜ͱΛҙ͍ͯࣅઢ͕ۂ཭ͷ࿨͕খ͍͞ͱ͍͏͜ͱ͸ɼ2ͭͷॏ৺ڑ
ຯ͢Δɽ͕ͨͬͯ͠ɼॏ৺ؒڑ཭ͷ࿨ΛٻΊɼͦͷ஋͕͋Β͔͡Ίઃఆ
ͨ͠ᮢ஋ΛԼճ͍ͬͯΔϑϨʔϜʹ͍ͭͯ͸ࡧݕΩʔಈըͷಈߦ͕࡞
ΘΕ͍ͯΔͱ൑ఆ͢ΔɽࡧݕΩʔಈըΛ fɼࡧݕର৅ಈըΛ gɼࡧݕΩ
ʔಈըͷϑϨʔϜ਺Λ nɼࡧݕର৅ಈըͷϑϨʔϜ਺ΛNɼࡧݕΩʔಈ
ըͷྻܥ࣌ॏ৺࠲ඪσʔλεϥΠυͤ͞Δ਺Λ iͱ͢ΔͱɼࡧݕΩʔ
ಈըͱࡧݕର৅ಈըͷॏ৺ؒڑ཭ͷ࿨ͷؔ਺͸ҎԼͷΑ͏ʹͳΔɽ
F (i) =
n−1!
x=0
f(x)g(x+ i) (i = 0, 1, ..., N − n+ 1) (3.1)
ͨͩ͠ɼf(x)g(x + i)͸ࡧݕΩʔಈըͷ x൪໨ͷॏ৺ͱࡧݕର৅ಈը
ͷ x+ i൪໨ͷॏ৺ؒͷڑ཭Λද͢ɽ
཭ͷ࿨Λਤڑಈըͷॏ৺ؒ࡞ର৅ಈըͱϘΫγϯάಈࡧݕ ࣔʹ3.4
͢ɽ͜ͷྫͰ͸ࡧݕର৅ಈըͷ 1258 ≤ i ≤ 1498ͱ 2251 ≤ i ≤ 2512ͷ۠ؒͰ
ϘΫγϯάಈߦ͕࡞ΘΕ͓ͯΓɼͦͷ۠ؒͰॏ৺ؒڑ཭ͷ࿨͕௿Լ͠
͍ͯΔ͜ͱ͕Θ͔Δɽ
3.2 ϊΠζͷআڈ
ਤ 3.2͔Β෼͔ΔΑ͏ʹɼߴղ૾౓ͷಈମྖҬʹ͸ϊΠζ͕ଟ਺ؚ·
ΕΔɽ͜ΕΒͷϊΠζ͸ϑϦοΧʔʢޫܬ౮ͷͪΒ͖ͭʣ౳ʹىҼ͢
ΔɽϊΠζ͕ଟ͍৔߹ɼಈମྖҬ͔Βਓ෺ͷಈྖ࡞ҬΛਪఆ͢Δ͜ͱ
͸ࠔ೉ʹͳΓಈࡧݕ࡞ͷਫ਼౓͕Լ͕ΔͨΊɼϊΠζͷআڈΛ͏ߦඞཁ
͕͋ΔɽҠಈମ௥੻ͷڀݚʹ͓͍ͯ͸ಈ͖ϕΫτϧͷํ޲Λ෼ྨ͢Δ
͜ͱʹΑͬͯϊΠζΛআ͢ڈΔ͜ͱ͕Ͱ͖Δɽ͔͠͠ɼಈࡧݕ࡞ͷ৔
߹ʹ͓͍ͯ͸਎ମͷ֤෦Ͱ༷ʑͳํ޲Ͱಈ͖͕ൃੜ͢ΔͨΊ͜ͷख๏
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ਤ 3.4: ॏ৺ؒڑ཭ͷ࿨ʢϘΫγϯάಈ࡞ʣ
͸ద౰Ͱͳ͍ɽ·ͨɼϊΠζ͸ϥϯμϜʹදΕΔͨΊɼۭؒతʹݟΔ
ͱҰͭҰͭͷϊΠζྖҬͷ໘ੵ͸খ͍͞ɽ͕ۭͨͬͯؒ͠తͳ໘ੵʹ
ᮢ஋Λઃ͚Δ͜ͱͰϊΠζΛআ͢ڈΔ͜ͱ΋Ͱ͖Δ͕ɼ͜Ε͸͍͔ࡉ
ಈ͖Λݕग़Ͱ͖ͳͯ͘͠͠·͏ɽͦ͜Ͱɼۭؒ࣌తͳཱମϞσϧΛߟ
͑ͨͱ͖ͷɼྡ઀͢ΔϚΫϩϒϩοΫΛͭͳ͗߹ΘཱͤͨମϒϩοΫΛ
ଓతʹൃੜ͢Δ͜ͱ͸ܧΔɽϊΠζ͸ϥϯμϜʹൃੜ͢ΔͨΊɼ͑ߟ
ͳ͍ɽ͕ͨͬͯ͠ϊΠζʹΑͬͯͰ͖ΔཱମϒϩοΫ͸޲ํؒ࣌΁ͷ௕
͕͞୹͘ͳΔɽఏҊख๏Ͱ͸޲ํؒ࣌ʹ 3ϑϨʔϜҎ಺ͷ௕͔࣋͞͠
ͨͳ͍৔߹ϊΠζͱͯ͠ಈମྖҬ͔Βআ֎͢Δɽਤ 3.5ʹϊΠζͷআڈ
લޙͷൺֱը૾Ͱ͋ΔɽϊΠζͷେ෦෼͕আ͞ڈΕɼਓ෺ͷಈ࡞ʹΑ
ΔಈମྖҬ͕நग़͞Ε͍ͯΔ͜ͱ͕Θ͔Δɽ
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ਤ 3.5: ֤ಈ͝࡞ͱͷϊΠζআڈલޙͷൺֱ
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3.3 ࡧݕ࡞తͳಈۭؒ࣌
3.3.1 ಈମྖҬͷݕग़
MBTύλʔϯ͸ۭؒ࣌ PϑϨʔϜͰΠϯτϥͱͳ͍ͬͯΔϚΫϩϒ
ϩοΫ͔͠ಈମྖҬΛݕग़͢Δ͜ͱ͕Ͱ͖ͳ͍ɽͦ͜ͰɼPϑϨʔϜʹ
͓͚ΔΠϯτϥҎ֎ͷϚΫϩϒϩοΫͰ͸ɼख๏ [5]ʹ͓͚ΔಈମྖҬ
ग़Λ༻͍ɼ16ʷݕ 16ըૉΑΓখ͍͞ϚΫϩϒϩοΫʢҎԼখϚΫϩϒ
ϩοΫʣʹ͓͍ͯಈ͖ϕΫτϧ͕Ұఆ஋Ҏ্ͷେ͖͞ʹͳ͍ͬͯΔϚΫ
ϩϒϩοΫΛಈମྖҬͱ͢Δɽ͕ͨͬͯ͠ɼఏҊख๏Ͱ͸
• MBTύλʔϯۭؒ࣌
• খϚΫϩϒϩοΫͰಈ͖ϕΫτϧҰఆ஋Ҏ্
ʹ֘౰͢ΔϚΫϩϒϩοΫΛಈମྖҬͱ͢Δɽ
ਤ 3.6͸ಈମྖҬͷݕग़ྫͰ͋Δɽ྘ͰΦʔόʔϨΠ͞Ε͍ͯΔՕॴ
ग़͞ΕͨϚΫϩϒϩοΫɼ੺͕খϚΫϩϒݕMBTύλʔϯͰۭ͕ؒ࣌
ϩοΫ͔ͭಈ͖ϕΫτϧҰఆ஋Ҏ্ͷϚΫϩϒϩοΫͰ͋Δɽ
3.3.2 ࢉܭ౓ࣅର৅ͷྨࡧݕΩʔͱࡧݕ
ͷಈޙڈΩʔಈըͷͦΕͧΕʹ͍ͭͯϊΠζআࡧݕର৅ಈըͱࡧݕ
ମྖҬ৘ใΛجʹɼۭؒ࣌Ґஔ x = (x, y, t)ʹ͓͍ͯ S (x)ͱK (x)Λಈମ
ྖҬͰ͋Ε͹ 1ɼͦ͏Ͱͳ͚Ε͹ 0ͱ͢Δʢx, y͸ϚΫϩϒϩοΫΛ୯Ґ
ͱ͠ɼt ͸ϑϨʔϜΛ୯Ґͱ͢ΔʣɽͦͷޙɼS (x)ͱK (x)ͷͦΕͧΕͷ
஋͕ܭ߹ 1ʹͳΔΑ͏ʹਖ਼نԽΛ͏ߦɽͦͯ͠ɼࡧݕΩʔΛۭؒ࣌త
ʹεϥΠυͤ͞ͳ͕ΒBhattacharyya܎਺ [4]Λ༻͍ͯྨࣅ౓ࢉܭΛ͏ߦɽ
εϥΠυҐஔ xʹ͓͚Δྨࣅ౓BC (x)͸ɼࡧݕΩʔ಺ͷ࠲ۭؒ࣌ඪ u =
16
ਤ 3.6: खΛৼΔಈ࡞ͰͷಈମྖҬݕग़ྫ
(u, v, w)Λ༻͍ͯࣜ࣍ͷΑ͏ද͢͜ͱ͕Ͱ͖Δɽ
BC(x) =
!
u
"
S(x+ u)K(u) (3.2)
౓͸ࣅྨ 0͔Β 1ͷ஋ΛऔΓɼ׬શʹҟͳΔ৔߹ʹ 0ɼ׬શʹҰக͢Δ
৔߹ 1ͱͳΔɽ
౓͕ҰఆҎࣅΩʔΛεϥΠυͤ͞ɼྨࡧݕ͍͓ͯʹର৅ಈը಺ࡧݕ
্ʢຊڀݚʹ͓͍ͯ͸ 0.1Ҏ্ʣʹͳΔεϥΠυҐஔ x͕ࡧݕಈߦ͕࡞
ΘΕ͍ͯΔ࠲ۭؒ࣌ඪͰ͋Δɽ
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ୈ4ষ ݧ࣮
4.1 ग़ʹ༻͍ͨ3DݕMBTύλʔϯΛಈମۭؒ࣌
ॏ৺ۂઢʹΑΔϚονϯά
4.1.1 ಈը༺࢖
࿦จ [5]Ͱ༻͍ΒΕͨಈըΛ࢖༻ͨ͠ɽࡧݕΩʔಈը͸ϘΫγϯάɼ
खΛୟ͘ɼखΛৼΔͷ 3छྨΛͦΕͧΕ 5ඵؒࡱӨͨ͠΋ͷͰ͋Δɽ
ਤ 4.1: ࿦จ [5]ͰͷࡧݕΩʔಈըͷྫ
֤ಈըͱ΋ϑϨʔϜϨʔτ͸ 25fpsͰ͋ΔɽϑϨʔϜαΠζʹ͍ͭͯ
͸ 3.1.2Ͱͷ࡯ߟΛ౿·͑ͯ 160ʷ 120Ͱ͋ͬͨ΋ͷΛFFmpeg[14]Λ༻͍ͯ
1440ʷ 1080ʹมͨ͠׵ɽ·ͨɼͦͷࡍʹ͸ۭؒ࣌MBTύλʔϯΛݕग़
Ͱ͖ΔΑ͏ʹɼਤ 4.2ͷGOPΛͭ࣋Α͏ʹม͍ͯ͠׵Δɽ
ਤ 4.2: ର৅ಈըͷGOPߏ੒
Ωʔಈըͱಉ͡ࡧݕର৅ಈը͸ࡧݕ 3छྨͷಈ࡞ʹՃ͑ɼͦΕͧΕ
18
ͷಈ࡞ͷؒʹ଍౿Έಈ࡞ΛՃ͑ͨ΋ͷͰ͋Δɽ֤ಈ࡞ 10ඵఔ౓Ͱ଍౿
ΈˠखΛৼΔˠ଍౿ΈˠखΛୟ͘ˠ଍౿ΈˠϘΫγϯάˠ଍౿Έˠख
Λୟ͘ˠ଍౿ΈˠϘΫγϯάˠ଍౿ΈˠखΛৼΔͷॱ൪ͰࡱӨ͞Εɼ
શମͱͯ͠͸߹ܭ໿ 120ඵͷಈըͰ͋Δɽ
4.1.2 γεςϜࡧݕ
ఏҊख๏ʹ͓͚Δɼූ߸Խύϥϝʔλͷ༻͍ۭͨؒ࣌MBTύλʔϯ
ͷݕग़͓Αͼ֤ϑϨʔϜʹ͓͚Δͦͷॏ৺࠲ඪͷࢉܭΛCޠݴʹͯɼ
ಘΒΕͨॏ৺࠲ඪͷิ͓׬Αͼॏ৺ۂઢಉ࢜ͷڑ཭ࢉܭͱ࠷ऴతͳ
ಈൣ࡞ғͷ൑ఆΛ Python 3.6Ͱ࣮૷ͨ͠ɽ࣮૷ʹ͓͍ͯ͸ FFmpeg[14]ɼ
OpenCV[15]ͷϥΠϒϥϦΛ༻͍ͨɽ·ͨɼ͜ΕΒͷϓϩάϥϜ͸࣍ͷ
PC্ʹͯಈͨͤ͞࡞ɽ
• MacBook Pro(Retina, 15-inch, Mid 2015)
• macOS Mojave όʔδϣϯ 10.14.5
• ϓϩηοαɹ 2.5 GHz Intel Core i7
• ϝϞϦɹ 16GB 1600 MHz DDR3
4.1.3 Ռ݁ݧ࣮
͋Β͔͡Ίࡧݕର৅ಈըʹ͓͍֤ͯࡧݕಈߦ͕࡞ΘΕ͍ͯΔϑϨʔ
ϜΛ໨ࢹͰ൑ผ͓͖ͯ͠ɼᮢ஋Λ 10ͣͭมԽͤ͞ͳ͕Βࡧݕγες
ϜʹΑͬͯಈൃ࡞ੜϑϨʔϜͱ൑ఆ͞ΕͨϑϨʔϜ͕࣮ࡍʹಈൃ͕࡞
ੜ͍ͯ͠ΔϑϨʔϜͰ͋Δ͔র߹͠ɼਖ਼ݕग़ʢTPʣɾݕޡग़ʢFPʣɾະݕ
ग़ʢFNʣͷϑϨʔϜ਺Λ਺্͑͛ͨɽ·ͨ͜ΕΒΛ΋ͱʹͯ͠ݱ࠶཰
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ʢRecallʣͱద߹཰ʢPrecisionʣΛࢉग़ͨ͠ɽ͜ΕΒͷ݁ՌΛᮢ஋Λ͝ͱ
ʹ·ͱΊද 4.6ɼ4.7ɼ4.8ʹͨ͠هɽ
Recall =
TP
TP + FN
(4.1)
Precision =
TP
TP + FP
(4.2)
ද 4.1: ϘΫγϯάಈ࡞ͷݕग़݁Ռ
ᮢ஋ ਖ਼ྫ TP FP FN Recall Precision
1410 503 375 4 128 74.6% 98.9%
1420 503 375 4 128 74.6% 98.9%
1430 503 375 4 128 74.6% 98.9%
1440 503 390 4 113 77.5% 99.0%
1450 503 390 4 113 77.5% 99.0%
1460 503 434 4 69 86.3% 99.1%
1470 503 478 1146 25 95.0% 29.4%
1480 503 478 1146 25 95.0% 29.4%
1490 503 478 1146 25 95.0% 29.4%
1500 503 478 1146 25 95.0% 29.4%
ද 4.2: खΛୟ͘ಈ࡞ͷݕग़݁Ռ
ᮢ஋ ਖ਼ྫ TP FP FN Recall Precision
910 518 375 40 143 72.4% 90.4%
920 518 389 40 129 75.1% 90.7%
930 518 389 40 129 75.1% 90.7%
940 518 411 40 107 79.3% 91.1%
950 518 411 40 107 79.3% 91.1%
960 518 432 92 86 83.4% 82.4%
970 518 460 540 58 88.8% 46.0%
980 518 460 540 58 88.8% 46.0%
990 518 460 540 58 88.8% 46.0%
1000 518 486 540 32 93.8% 47.4%
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ද 4.3: खΛৼΔಈ࡞ͷݕग़݁Ռ
ᮢ஋ ਖ਼ྫ TP FP FN Recall Precision
1240 497 345 0 152 69.4% 100.0%
1250 497 377 16 120 75.9% 95.9%
1260 497 377 16 120 75.9% 95.9%
1270 497 377 16 120 75.9% 95.9%
1280 497 377 16 120 75.9% 95.9%
1290 497 377 16 120 75.9% 95.9%
1300 497 377 16 120 75.9% 95.9%
1310 497 377 16 120 75.9% 95.9%
1320 497 377 16 120 75.9% 95.9%
1330 497 394 445 103 79.3% 47.0%
4.1.4 ઌڀݚߦͱͷൺֱ
ఏҊख๏ʹΑΔ࣮݁ݧՌ͔Βɼݱ࠶཰ͱద߹཰ͷௐ࿨ฏۉͰ͋Δ F
஋ʢF-measureʣΛج४ʹͯ͠ಈ͝࡞ͱͷϕετείΞΛબͼද 4.4ʹ͠
ͨɽ·ͨɼ࿦จ [5]Ͱͷ࣮݁ݧՌʹ͓͍ͯ΋ಉ༷ʹͯ͠ϕετείΞΛ
બͼද 4.5ʹͨ͠ɽ
F −measure = 2 ∗Recall ∗ Precision
Recall + Precision
(4.3)
ද 4.4: ఏҊख๏ϕετείΞ
ಈ࡞ Precision Recall F-measure
ϘΫγϯά 89.3% 99.1% 92.3%
खΛୟ͘ 79.3% 91.1% 84.8%
खΛৼΔ 75.9% 95.9% 84.7%
࿦จ [5]ͱൺֱͯ͠ 3ಈ͢࡞΂ͯʹ͍ͭͯ F஋্͕ճΓϘΫγϯάಈ
͸͍͓ͯʹ࡞ F஋͕ 3.5%ɼखΛୟ͘ಈ࡞Ͱ͸ 20.0%ɼखΛৼΔಈ࡞Ͱ͸
38.4%্ճΔ݁Ռͱͳͬͨɽ
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ද 4.5: ࿦จ [5]ϕετείΞ
ಈ࡞ Precision Recall F-measure
ϘΫγϯά 91.1% 86.7% 88.8%
खΛୟ͘ 66.2% 63.5% 64.8%
खΛৼΔ 33.7% 73.7% 46.3%
4.1.5 ॲཧؒ࣌
ɽѹॖಈը͔Βූ߸Խ͢ه͍ͯͭʹؒ࣌Ͱͷཁͨ͠ॲཧݧճͷ࣮ࠓ
ύϥϝʔλΛநग़ۭͯؒ࣌͠MBTύλʔϯΛݕग़͠ɼ֤ϑϨʔϜʹ͓
͚Δॏ৺Λ͢ࢉܭΔͷʹཁͨؒ࣌͠͸ϘΫγϯάಈ࡞ಈը͕ 0.04ඵɼ
खΛୟ͘ಈ࡞ಈը͕ 0.04ඵɼखΛৼΔಈ࡞ಈը͕ 0.05ඵɼࡧݕର৅ಈը
Ͱ͸ 1.10ඵͰ͋ͬͨɽॏ৺ۂઢಉ࢜ͷϚονϯάʹΑͬͯಈ࡞Λ͢ࡧݕ
Δաఔʹ͓͍ͯɼᮢ஋͝ͱͷฏۉॲཧؒ࣌͸ϘΫγϯάಈ͕࡞ 1.1ඵɼ
खΛୟ͘ಈ͕࡞ 1.6ඵɼखΛৼΔಈ͕࡞ 1.3ඵͰ͋ͬͨɽ
4.2 ࡧݕ࡞తͳಈۭؒ࣌
4.2.1 ಈը༺࢖
4.1ͱಉ͘͡ɼਤ 4.2ͷGOPΛͭ࣋H.264ѹॖಈըʹม͞׵Εͨ 1440ʷ
1080ըૉɼ30fpsͷΧϥʔಈըΛࡱӨͨ͠ɽࡧݕΩʔಈըͱࡧݕର৅ಈ
ըʹ͓͍ͯࡱӨ͞Ε͍ͯΔಈ࡞͸ಉ͡Ͱ͋Δɽ
ਤ 4.3: Ωʔಈըͷྫࡧݕ
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Ωʔಈը͸ࡧݕ 1440ʷ 1080ըૉͷಈըͰ͋Δ͕ɼ࣮ࡍʹ͸ਤ 4.3ͷΑ
͏ʹը໘ͷதԝͰਓ෺͕ಈ͍ͯ͠࡞ΔɽࠓճɼࡧݕΩʔಈըͱࡧݕର
৅ಈըʹ͓͍ͯඃର৅ਓ෺ͷ͞ߴ͸Ұఆͱ͠ɼԣํ޲ͱ޲ํؒ࣌ͷε
ϥΠυͷΈ͏ߦɽ͕ͨͬͯ͠ࠨӈͷഎܠ෦෼ͷτϦϛϯάΛ͍ߦɼਓ෺
෦෼ͷΈ੾Γग़ͯ͠ࡧݕΩʔͱͯ͠༻͍ͨɽ
4.2.2 γεςϜࡧݕ
4.1ͱಉ༷ʹූ߸Խύϥϝʔλͷ༻͍ۭͨؒ࣌MBTύλʔϯͷݕग़
͓Αͼ֤ϑϨʔϜʹ͓͚Δͦͷॏ৺࠲ඪͷࢉܭΛC͍ߦͯʹޠݴɼಘ
ΒΕͨಈମྖҬ͔ΒͷϊΠζআڈɼྨࣅ౓ࢉܭͷ൑ఆΛPythonͰ࣮૷
ͨ͠ɽ࣮૷ʹ͓͍ͯ͸ FFmpeg[14]ɼOpenCV[15]ͷϥΠϒϥϦΛ༻͍ͨɽ
·ͨɼ͜ΕΒͷϓϩάϥϜ͸࣍ͷ PC্ʹͯಈͨͤ͞࡞ɽ
• MacBook Pro(Retina, 15-inch, Mid 2015)
• macOS Mojave όʔδϣϯ 10.14.5
• ϓϩηοαɹ 2.5 GHz Intel Core i7
• ϝϞϦɹ 16GB 1600 MHz DDR3
4.2.3 Ռ݁ݧ࣮
ਤ 4.4͸खΛୟ͘ಈ࡞Λࡍͨ͠ࡧݕͷԣํ޲ͷεϥΠυྔ xɼํؒ࣌
ͷεϥΠυྔ޲ t ʹ͓͚Δྨࣅ౓ͷڧऑΛ৭ͷ໌҉ʹΑͬͯͨࣔ͠΋
ͷͰ͋Δɽࡧݕର৅ಈըͰ͸ 239 ≤ t ≤ 334ɼ560 ≤ t ≤ 643ʹ͓͍ͯखΛ
ୟ͘ಈ࡞Λߦͳ͓ͬͯΓɼͦͷ۠ؒͰྨࣅ౓͕͘ߴͳ͍ͬͯΔɽ·ͨɼ
ಉҰϑϨʔϜ಺ʹ͓͍ͯ΋ԣํ޲ͷεϥΠυྔ x ʹΑͬͯྨࣅ౓͕ม
Խ͠ɼۭؒతͳݱ࣮͕ࡧݕՄೳͳ͜ͱ͕Θ͔Δɽ
23
ਤ 4.4: खΛୟ͘ಈ࡞ʹ͓͚ΔεϥΠυྔ͝ͱͷྨࣅ౓෼෍
౓ͷਪҠΛਤࣅେྨ࠷ͷϑϨʔϜ͝ͱͷ࡞खΛୟ͘ಈʹ࣍ ɽࣔ͢ʹ4.5
ಈߦ͕࡞ΘΕ͍ͯΔ۠ؒͰྨࣅ౓͕૿Ճ͍ͯ͠Δ͕ɼ֘౰۠ؒͰྨࣅ
౓͕૿ՃͱݮগΛ܁Γฦ͍ͯ͠ΔɽखΛୟ͘ಈ͕࡞पظతͰେ͖ͳಈ
ର৅ͷλΠϛϯά͕߹͏εϥΠࡧݕΩʔͱࡧݕͰ͋ͬͨ͜ͱ͔Βɼ࡞
υྔͷࡍʹ͸ྨࣅ౓͕૿Ճ͠ɼλΠϛϯά͕߹Θͳ͍ࡍʹ͸ྨࣅ౓͕
ଞͷಈ࡞Λ͍ͯ͠Δͱ͖ͱಉ͡ϨϕϧʹԼ͕͍ͬͯΔͱ͑ߟΒΕΔɽ
4.2.4 ॲཧؒ࣌
ූ߸Խύϥϝʔλͷऔಘʹ͔͔Δฏؒ࣌ۉ͸ɼ5ඵͷࡧݕΩʔಈը
ʹରͯ͠ 0.05ඵɼ120ඵͷࡧݕର৅ಈըʹରͯ͠ 1.10ඵͰ͋ͬͨɽ·ͨɼ
ϊΠζআڈʹ͔͔Δฏؒ࣌ۉ͸ɼࡧݕΩʔಈըʹରͯ͠ 0.22ඵɼࡧݕ
ର৅ಈըʹରͯ͠ 31.52ඵͰ͋ͬͨɽಈࡧݕ࡞ʹ͔͔Δؒ࣌͸ฏۉ 30.43
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ਤ 4.5: खΛୟ͘ಈ࡞Ͱͷ࠷େྨࣅ౓ͷਪҠ
ඵͱͳͬͨɽ
4.3 ݧΔൺֱ࣮͚͓ʹࡧݕؒ࣌
ఏҊख๏ͱैདྷख๏ [5]ͱͷൺֱ࣮ݧΛߦͳͬͨɽैདྷख๏Ͱ͸ಈ࡞
ͷؒ࣌తͳࡧݕͷΈΛߦͳ͍ͬͯΔͨΊɼࡧݕۭؒ࣌ͷఏҊख๏ʹ͓
͍ͯ͸ࡧݕΩʔϘΫηϧΛࡧݕର৅ϘΫηϧ಺ͷશۭؒ࣌ҐஔͰεϥ
Πυͤ͞ɼྨࣅ౓͕ 0.1Λ௒͑Δ৔߹ʹࡧݕΩʔϘΫηϧʹؚ·ΕΔϑ
ϨʔϜͰಈߦ͕࡞ΘΕ͍ͯΔͱ൑ఆͨ͠ɽ
4.3.1 ಈը༺࢖
4.2ͷಈըʹՃ͑ɼͦΕͧΕ 3ਓͣͭɼนʹ͍ۙͮͯͷࡱӨͱน͔Β
཭ΕͨࡱӨΛ͍ߦɼͦΕͧΕಈը໊Λਓ෺ 1Aɼਓ෺ 1B౳ͱ͢Δɽ
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4.3.2 Ռ݁ݧ࣮
͋Β͔͡Ίࡧݕର৅ಈըʹ͓͍֤ͯಈߦ͕࡞ΘΕ͍ͯΔϑϨʔϜΛ
໨ࢹͰ൑ผ͓͖ͯ͠ɼಈߦ͕࡞ΘΕ͍ͯΔͱݕग़͞ΕͨϑϨʔϜʹ͓
͍ͯਖ਼ݕग़ (TP)ɼݕޡग़ʢFPʣɼະݕग़ʢFNʣͷϑϨʔϜ਺Λ਺͑͋͛
ͨɽ·ͨɼ͜ΕΒΛ΋ͱʹɼݱ࠶཰ (Recall)ɼͱద߹཰ (Precision)ɼ͞Βʹ
F஋ʢF-measureʣΛࢉग़ͨ͠ɽ
4.3.3 ൺֱ
ఏҊख๏ 1ʢۭؒ࣌MBTύλʔϯΛಈମݕग़ʹ༻͍ͨ 3Dॏ৺ۂઢʹ
ΑΔϚονϯάʣͱఏҊख๏ 2ʢۭؒ࣌తͳಈࡧݕ࡞ʣͱैདྷख๏ [5]ͷ
ಈ࡞ผ F஋ΛҎԼʹࣔ͢ɽ
3Dॏ৺ۂઢΛ༻͍ͨఏҊख๏ 1Ͱ͸ 3ಈ͍ͣ࡞Εʹ͓͍ͯ΋ɼख๏ [5]
ΑΓ্ճΔ͜ͱ͕Ͱ͖ͨɽҰํͰۭؒ࣌తͳಈ࡞ख๏Ͱ͋ΔఏҊख๏
2͸ɼจݙ [5]ͷఏҊख๏ʹରͯ͠ϘΫγϯάͰ͸ F஋͕ 0.10Լճͬͨ΋
ͷͷɼखΛୟ͘ಈ࡞ͱखΛৼΔಈ࡞Ͱ͸ͦΕͧΕ 0.20ɼ0.46্ճΔ͜ͱ
͕Ͱ͖ͨɽఏҊख๏ಉ࢜ʹ͓͍ͯ͸ɼఏҊख๏ 2ʹ͓͚ΔϘΫγϯά
ಈ࡞Ҏ֎͸ F஋͕ 0.80Λ௒͑Δ͜ͱ͕Ͱ͖ͨɻ
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ද 4.6: ϘΫγϯάಈ࡞ͷݕग़݁Ռ
ಈը TP FP FN Recall Precision F-measure
ਓ෺ 1A 155 73 0 1.00 0.68 0.81
ਓ෺ 1B 159 78 0 1.00 0.67 0.80
ਓ෺ 2A 152 21 0 1.00 0.88 0.94
ਓ෺ 2B 148 44 0 1.00 0.77 0.87
ਓ෺ 3A 165 61 0 1.00 0.73 0.84
ਓ෺ 3B 165 410 0 1.00 0.29 0.45
ද 4.7: खΛୟ͘ಈ࡞ͷݕग़݁Ռ
ಈը TP FP FN Recall Precision F-measure
ਓ෺ 1A 129 5 33 0.80 0.96 0.87
ਓ෺ 1B 179 32 0 1.00 0.85 0.92
ਓ෺ 2A 169 9 4 0.98 0.95 0.96
ਓ෺ 2B 159 9 15 0.91 0.95 0.93
ਓ෺ 3A 134 3 31 0.81 0.98 0.89
ਓ෺ 3B 162 309 0 1.00 0.34 0.51
ද 4.8: खΛৼΔಈ࡞ͷݕग़݁Ռ
ಈը TP FP FN Recall Precision F-measure
ਓ෺ 1A 169 46 6 0.97 0.79 0.87
ਓ෺ 1B 148 3 10 0.94 0.98 0.96
ਓ෺ 2A 135 1 19 0.88 0.99 0.93
ਓ෺ 2B 157 3 0 1.00 0.98 0.99
ਓ෺ 3A 152 49 11 0.93 0.76 0.84
ਓ෺ 3B 158 12 7 0.96 0.93 0.94
ද 4.9: ಈ͝࡞ͱͷ F஋ͷൺֱ
ख๏ ϘΫγϯά खΛୟ͘ खΛৼΔ
ఏҊख๏ 1 0.92 0.85 0.85
ఏҊख๏ 2 0.79 0.85 0.92
ख๏ [5] 0.89 0.65 0.46
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ୈ5ষ ·ͱΊ
ຊڀݚͰ͸ࡧݕΩʔಈըɼࡧݕର৅ಈըΛH.264ѹॖಈըͱ͠ɼͦΕ
Β͔ΒಘΒΕΔූ߸ԽύϥϝʔλͷΈΛ༻͍ۭͨؒ࣌తͳಈࡧݕ࡞Λ
ͱͰූ߸Խ͜͏ߦΛڈՌ͔Βద੾ͳϊΠζআ݁ݧɽ·ͨɼ࣮ͨ͠ݱ࣮
ύϥϝʔλͷΈͰߴਫ਼౓ʹಈମྖҬΛநग़Ͱ͖Δ͜ͱ͕Θ͔ͬͨɽ
ຊఏҊํࣜͰ͸ඪ४తͳGOPʢ15ϑϨʔϜɼ1GOP = IBBPBBPBBPBBPBBʣ
Λͭ࣋ѹॖಈը΁ͷద༻Λલఏͱ͕ͨ͠ɼۭؒ࣌MBTύλʔϯ๏Ͱ͸
BϐΫνϟΛඞཁͱ͢ΔɽBϐΫνϟΛͣͨ࣋ɼIϐΫνϟͱPϐΫνϟͷ
Έ͔Βߏ੒͞ΕΔGOPʹ͸ద༻͢Δ͜ͱ͕Ͱ͖ͳ͍ɽޙࠓ͸ɼࠓճͱ
ҟͳΔGOPΛͭ࣋H.264ѹॖಈըʹ͓͚Δූ߸ԽύϥϝʔλʹΑΔಈ
ମྖҬݕग़ख๏Λݕ౼͢Δඞཁ͕͋Δɽ
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ࣙँ
ຊڀݚΛਐΊΔʹ͋ͨΓɼ͝ࢦಋ͍͍ͨͩͨ৿ాڭٛܒतɼு⁝ڭ
तʹਂ͍ͨ͘͠ँײ·͢ɽ·ͨɼຊ͍͍࣫ͨͩͨྗڠ͝ʹڀݚാ͞Μ
ͱு͞ΜΛ͸͡Ίͱ͠ɼ৿ాࣨڀݚͷؔऀ܎ͳΒͼʹຊڀݚʹͭͳ͕
Δ౔୆Λங͔Εͨྺ୅ͷ৿ాࣨڀݚͷઌഐํʹ͍ͨ͠ँײ·͢ɽ
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